ABSTRACT The measurement of bronchial reactivity by histamine challenge testing is of increasing clinical importance in paediatrics. By means of a simple tidal breathing technique for the measurement of histamine sensitivity (expressed as PC20-the concentration of histamine which produces a 20% fall in peak flow rate) in childhood asthma, the reproducibility of pairs of tests was estimated over one hour and 24-hour intervals in 22 children. Under carefully controlled conditions the 95% confidence limits of PC20 were 0-8-1 25 x baseline PC20 after one hour and 0.36-2*8 x baseline PC20 after 24 hours.
Increased bronchial sensitivity to a wide variety of inhaled substances is a characteristic feature of asthma.'-' Histamine solution, inhaled as an aerosol, may act on irritant receptors inducing bronchospasm via vagal reflexes5 or may act directly on bronchial smooth muscle.6 Whatever the mechanism, the use of histamine inhalation tests to measure bronchial reactivity has gained acceptance and their use in clinical practice, epidemiology, and research in asthma is becoming increasingly important.
In adult asthmatic patients histamine challenge tests carried out at intervals varying from 30 minutes to one week are highly reproducible,7-9 although some patients may develop tolerance to multiple histamine challenges.8 10 11 Recently we devised a technique for studying the effect of various food substances on bronchial reactivity in asthmatic children, using multiple histamine challenges. ' fig 1) .
This study has shown that histamine inhalation tests r repeated after intervals of one and 24 hours are very reproducible in asthmatic children. These results confirm the work of others on adult asthma.8 9 Ruffin et al,9 using a method similar to ours, found that PC20 was highly reproducible at intervals ranging from 30 to 120 minutes and after up to four histamine challenges a day, although Schoeffel et all had suggested that a few individuals might develop tolerance to challenge tests repeated at 40-minute intervals.
We have shown a higher degree of reproducibility after an interval of one hour (r = 0-997) than after 24 hours (r = 0-81). Factors that may alter bronchial histamine sensitivity include inconsistent generation of aerosol by different nebulisers, alterations in the method of inhalation (that is, tidal breathing versus vital capacity breathing), testing at different times of the day, variations in initial airflow obstruction, respiratory infection, vaccination, allergen exposure, smoking, and medication.7 We controlled all these variables, although medication was easier to control at one hour than at 24 hours and this could be a possible explanation for the larger differences in PC20 noted in three of our patients after a 24-hour interval.
Multiple histamine challenge studies on individuals would allow the estimation of confidence limits, which would in turn permit a more sensitive assess- ment of individual patients.9 This is probably better than using the arbitrary two-fold change as the criterion for a significant alteration in PC20. Another useful application of multiple histamine challenge tests would be in studying the effect of multiple doses of a drug or allergen on bronchial reactivity over relatively short periods of time. From these studies a dose-response curve could be constructed to show the effect of the drug or allergen. Similarly, from a series of histamine challenges the time sequence of the effect of a drug or allergen on bronchial reactivity could be worked out.
When the variables which affect histamine sensitivity are controlled, the PC20 test is sufficiently simple and reproducible in children to be of clinical value in detecting altered bronchial reactivity after exposure to test agents. '2 This work is part of a project supported by the Asthma Research Council.
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